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CLAIMS 

1. A liquid crystal device comprising a liquid crys- 
tal bulk layer presenting a surface-director at a bulk 
surface thereof, and a surface-director alignment layer 
comprising side-chains arranged to interact with the bulk 
layer at said bulk surface for facilitating the obtaining 
of a preferred orientation of the surface-director of the 
bulk layer, characterised in that the ori- 
entation of the molecules of the liquid crystal bulk 
layer and the orientation of said side-chains of the sur- 
face-director alignment layer each is directly controlla- 
ble by an electric field via dielectric coupling. 

15 2. A liquid crystal device according to claim 1, 

wherein the liquid crystal bulk layer and the surface- 
director alignment layer exhibit dielectric anisotropies 
(As) of opposite signs . 

20 3. A liquid crystal device according to claim l f 

wherein the liquid crystal bulk layer and the surface- 
director alignment layer exhibit dielectric anisotropies 
(Ae) of same sign. 

4 . A liquid crystal device according to claim 1 com- 
prising a first and a second surface-director alignment 
layer, wherein the liquid crystal bulk layer and the 
first surface-director alignment layer exhibit dielectric 
anisotropies (Ae) of opposite signs, and the liquid crys- 
tal bulk layer and the second surface-director alignment 
layer exhibit dielectric anisotropies (As) of same sign. 

5. A liquid crystal device according to claim 1, 
wherein the surface-director alignment layer comprises 

35 structural parts exhibiting dielectric anisotropies (Ae) 
of opposite signs. 
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6. A liquid crystal device according to claim 2 fur- 
ther comprising at least one confining substrate, and 
wherein an orthogonal projection of said surface-director 
on said substrate, termed projected surface-director, 

5 presents said preferred orientation in a geometrical 

plane in parallel with said substrate, termed preferred 
field-off planar orientation, and the orientation of the 
molecules of said bulk layer is directly controllable by 
an applied electric field to perform an out-of-plane 
0 switching of said preferred planar orientation of the 
projected surface-director to a field-induced vertical 
orientation, 

7. A liquid crystal device according to claim 2 fur- 
ther comprising at least one confining substrate, and 
wherein an orthogonal projection of said surface-director 
on a geometrical plane perpendicular to said substrate, 
termed projected surface-director, presents said pre- 
ferred orientation, termed preferred field-off vertical 
orientation, and the orientation of the molecules of said 
bulk layer is directly controllable by an applied elec- 
tric field to perform an out-of-plane switching of said 
preferred vertical orientation of the projected surface- 
director to a field-induced planar orientation. 

8. A liquid crystal device according to claim 6 or 
claim 7, wherein the electric field is applied normally 
to said at least one confining substrate. 

30 9. A liquid crystal device according to claim 3 fur- 

ther comprising at least one confining substrate, and the 
orientation of the molecules of said bulk layer is di- 
rectly controllable by an applied electric field to per- 
form an in-plane switching of an initial first planar 

35 orientation to a field-induced second planar orientation, 
whereas an orthogonal projection of said surface- 
director, termed projected surface-director, presents 
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said preferred orientation in a geometrical plane in par- 
allel with said substrate, termed preferred field-induced 
planar orientation. 

5 10. A liquid crystal device according to claim 9, 

wherein the electric field is applied in parallel with 
said at least one confining substrate. 

11. A liquid crystal device according to any one of 
10 claims 1-10 , wherein the liquid crystal bulk layer com- 
prises a nematic liquid crystal. 

12 . A liquid crystal device according to any one of 
claims 1-11, wherein the surface-director alignment layer 

15 comprises a polymer having a polymeric backbone and side- 
chains attached thereto, said polymeric backbone lacks 
directly coupled ring structures and each side-chain of 
at least some of the side-chains 

(i) comprises at least two unsubstituted and/or sub- 
20 stituted phenyls coupled via a coupling selected from the 

group consisting of a carbon-carbon single bond (-) , a 
carbon-carbon double bond containing unit (-CH=CH-) , a 
carbon-carbon triple bond containing unit (-CsC-) , a me- 
thylene eter unit (-CH 2 0-) , an ethylene eter unit 
25 (-CH 2 CH 2 0-) , an ester unit (-COO-) and an azo unit 
(-N=N-) , 

(ii) exhibits a permanent and/or induced dipole mo- 
ment that in ordered phase provides dielectric anisot- 
ropy, and 

30 (iii) is attached to the polymeric backbone via at 

least two spacing atoms. 

13. A liquid crystal device according to claim 12, 
wherein the polymer is a polyvinyl acetal. 

35 

14 . A method for manufacturing a liquid crystal de- 
vice comprising the steps of: 
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providing a surface-director alignment layer on an 
inner surface of at least one substrate, and 

sandwiching a liquid crystal bulk layer between two 
substrates, said liquid crystal bulk layer presenting a 
5 surface-director at a bulk surface thereof, and said sur- 
face-director alignment layer comprising side-chains ar- 
ranged to interact with the bulk layer at said bulk sur- 
face for facilitating the obtaining of a preferred orien- 
tation of the surface-director of the bulk layer, 
10 characterised in that the orientation of the 
molecules of the liquid crystal bulk layer and the orien- 
tation of said side-chains of the surface-director align- 
ment layer each is directly controllable by an electric 
field via dielectric coupling, 

15 

15- A method of controlling a liquid crystal bulk 
layer comprising the step of aligning a liquid crystal 
bulk layer presenting a surface-director at a bulk sur- 
face thereof by use of a surface-director alignment layer 

20 comprising side-chains arranged to interact with the bulk 
layer at said bulk surface for facilitating the obtaining 
of a preferred orientation of the surface-director of the 
bulk layer characterised in that the orien- 
tation of the molecules of the liquid crystal bulk layer 

25 and the orientation of said side-chains of the surface- 
director alignment layer each is directly controllable by 
an electric field via dielectric coupling. 



